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Abstract
Background: Road traffic injuries are a major global public health problem. Improvements in pre-hospital trauma
care can help minimize mortality and morbidity from road traffic injuries (RTIs) worldwide, particularly in low- and
middle-income countries (LMICs) with a high rate of RTIs such as Iran. The current study aimed to explore pre-
hospital trauma care process for RTI victims in Iran and to identify potential areas for improvements based on the
experience and perception of pre-hospital trauma care professionals.
Methods: A qualitative study design using a grounded theory approach was selected. The data, collected via in-
depth interviews with 15 pre-hospital trauma care professionals, were analyzed using the constant comparative
method.
Results: Seven categories emerged to describe the factors that hinder or facilitate an effective pre-hospital trauma
care process: (1) administration and organization, (2) staff qualifications and competences, (3) availability and
distribution of resources, (4) communication and transportation, (5) involved organizations, (6) laypeople and (7)
infrastructure. The core category that emerged from the other categories was defined as “interaction and common
understanding”. Moreover, a conceptual model was developed based on the categories.
Conclusions: Improving the interaction within the current pre-hospital trauma care system and building a
common understanding of the role of the Emergency Medical Services (EMS) emerged as key issues in the
development of an effective pre-hospital trauma care process.
Background
Road traffic injuries (RTIs) are a major public health
problem globally causing more than a million deaths
and almost 50 million injuries every year [1]. Low and
middle income countries (LMICs) account for 90% of
Disability Adjusted Life Years (DALYs) lost and for 90%
of the deaths from road traffic crashes [1-3]. As the
majority of trauma deaths in LMICs occur in the pre-
hospital setting [4-6], it is suggested that improvements
in pre-hospital trauma care can contribute to a decrease
in crash-related mortality and morbidity [4,7-11].
The pre-hospital trauma care process consists of six
key steps: detection, reporting, response, on-scene care,
care in transit and transfer to definitive care [12] (The
six steps inspired from the Emergency Medical Services-
EMS-symbol or so-called ‘Star of Life’ symbol created by
the US National Highway Traffic Safety Administration
which presents six EMS functions[13]). The essential
elements of a pre-hospital trauma care system include
prompt communication and activation of the system,
timely response of the system, correct assessment and
efficient treatment, and prompt transport of injured
people to a formal health-care facility when necessary
[14]. EMS is responsible for providing pre-hospital
trauma care in many countries and can be described as
the link between pre-hospital care and care at the hospi-
tal. The World Bank [15] has presented an overview of
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care for injured people (see Table 1).
Many LMICs have insufficient pre-hospital trauma
care [1,16,17], few victims receive treatment at the crash
scene and even fewer receive safe transport to the hospi-
tal by an ambulance. Injured people are usually cared
for and transported to the hospital by relatives,
untrained laypeople or drivers of commercial vehicles
[1,10,16-18].
Iran with one of the highest RTI death rates (annually
with over 27,000 deaths and about 0.8 million injured) in
the world [19-21] has a situation similar to that described
above. Studies in Iran have shown that about 60% of the
deaths occurred at the crash scene or on the way to hos-
pital and more than 30% at the hospital [6,20,22].
Furthermore, a survey in 2002 indicates that only 14% of
the injured people are transported to hospitals by ambu-
lance and only 10% are rescued by trained personnel
[20]. In order to reduce crash consequences, EMS cap-
abilities in terms of human and physical resources have
improved substantially during recent years [23,24], but
the statistics for crash-related mortality and morbidity do
not show a noticeable decrease [24].
Few studies have been done on trauma care for
i n j u r e dp e o p l ei nI r a na n dt h o s et h a th a v eb e e nc o n -
ducted have mainly focused on evaluating pre-hospital
time intervals and quality of trauma care provided in
the hospitals [22,25-27]. One exception is a recently
published study about the barriers to post-crash man-
agement in Iran [24], where the authors mainly dis-
cussed the role of laypeople and the involvement of
other organizations at the crash scene. Studies con-
ducted on trauma care in other LMICs have mainly
concentrated on availability of resources and effective
interventions done in pre-hospital settings, especially
training of laypeople and EMS personnel [4,8,18,28-32].
With the aim of exploring the process of pre-hospital
trauma care for RTI victims in Iran and identifying
potential areas for improvements, the current study
explores different aspects of providing pre-hospital
trauma care based on the experience and perceptions of
pre-hospital trauma care professionals.
Methods
A grounded theory approach was used for the collection
and analyses of data. According to Strauss and Corbin
[33], findings grounded in data are likely to offer insight,
enhance understanding, and provide a meaningful guide
to action. This method is suitable when relatively new
areas are to be discovered or if one desires to explore a
known area from a fresh perspective [33,34].
Study setting
This study was conducted among pre-hospital trauma
care professionals, mainly from Tehran, the capital city
and the largest city in Iran with a population of around
13 million [35]. The total number of RTI deaths in Teh-
ran in 2006 was 2645 (20 per 100,000) [36].
The EMS in Iran, which is mainly based on a Basic
Life Support (BLS) system [9], is centralized under the
Ministry of Health. Provincial centres are affiliated to
the Medical Sciences and Health Services University in
each province (Figure 1). In Tehran city, pre-hospital
trauma care is provided by the local EMS center that is
directly governed by the national EMS center in Minis-
try of Health. In 2006 the Tehran EMS centre had 138
ambulance dispatch sites (urban and road-side), 275
ambulances (which were mainly equipped with BLS
instruments) and 1614 staff (including physicians,
nurses, emergency medical technicians and other staff)
[36].
The EMS center in Tehran receives more than 1000
calls each day [25]. The operators, who answer the calls
in the EMS central dispatch, are usually trained nurses.
For each incoming call the operator determines whether
the situation needs the dispatch of an ambulance or not.
Once the decision to dispatch an ambulance is made,
the operator informs the ambulance dispatch site closest
to the crash scene to help the victim [25]. Moreover,
there are a number of general physicians in the central
dispatch who provide medical consultation for people
who call EMS and also give medical advice to the tech-
nicians who treat victims at the crash scene or on the
way to the hospital. According to the referral system,
Tehran (like other big cities) is divided into several
regions by the EMS. Each region has one trauma hospi-
tal and if a crash occurs in that region, the ambulance
should transfer the patient to that specific hospital.
Study participants and data collection
The participants of the study consisted of fourteen male
and one female health professionals, all have at least
Table 1 Overview of Emergency Medical Services
Acute event On-site management Transportation Health facility care
Role of
EMS
Recognition Triage, stabilization, or
both
Safe and efficient transportation Prompt, appropriate, and quality care
Key issues Surveillance,
identification
Trained personnel,
equipment
Safe transportation, equipment, referral
system
Personnel, equipment, organization of
services
Source: Jamison D.T, Breman, Joel G, et al, 2006
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(including four physicians, eight nurses and three emer-
gency medical technicians working as ambulance staff,
manager or adviser in Tehran EMS center (ten partici-
pants) and national EMS center (three participants) and
Oroumiyeh EMS center (two participants). The reason
for the high number of male participants was that
ambulance staff and administrative staff are usually men
in Iran. Purposeful sampling was used for the initial
interviews and according to the emerging codes and
categories data were collected by means of theoretical
sampling. Participant selection, data collection and data
analysis continued until theoretical saturation was
reached and a rich description of experience had been
obtained.
In-depth interviews in Persian were used for data col-
lection. Each interview began with general questions
about the participants’ own experiences of the pre-
hospital trauma care process for RTI victims and their
perceptions about “factors affecting an effective pre-hos-
pital trauma care process”. Probing questions were also
used to clarify information and gain additional data. The
interviews lasted from 20 to 100 minutes (no association
between interview time and profession of interviewee
was observed). Seven interviews were done between
January and April 2009 by the first author (H.H.B.) and
eight interviews were conducted between March and
December 2007 by one of the other researchers within
the research team (D.K.Z).
The research team is a multi-professional one includ-
ing both male and female researchers with different
backgrounds from Iran and Sweden; one sociologist
( M . H )w i t he x p e r i e n c eo fi n j u r yr e s e a r c h ,t w on u r s e s
(E.J and H.K) with expertise in public health and quali-
tative research, one MD (D.K.Z) working with road traf-
fic injury studies and one health economist (first author,
H.H.B) active in studies of road traffic injury and trauma
care.
Data analysis
All interviews were recorded, transcribed verbatim and
analyzed using constant comparative method [33]. Data
collection and data analysis took place simultaneously
and an initial analysis of each interview was made before
the next interview and if some important issues emerged
they were then brought up in the next interview.
Accordingly, each interview provided the direction for
the next one.
Open, axial and selective coding was applied to the
data [33]. Open coding involved a line by line analysis
Figure 1 Position of the EMS in the Iranian Health care system structure.
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and sub-categories. At the open coding stage about 500
substantive codes and 12 categories were explored. Axial
coding involved further conceptualization of the cate-
gories by specifying the relationships between them and
by integrating them into a new form. Finally the number
of categories was reduced and major new categories
were generated. Selective coding resulted in one core
category which related to all other categories. All the
analyses were done by the first author (H.H.B.) in colla-
boration with the research team.
Rigour
Regarding trustworthiness, credibility was ensured
through constant comparison, triangulation, member
check, and peer review. Constant comparison was done
by returning to the data several times during the analy-
sis to verify and develop categories. Seven of the partici-
pants were contacted after the analysis and were given a
summary of the primary results to determine whether
these results were in accordance with their experiences
(member check). As a further validity check, some parts
of all the transcripts and the preliminary sets of codes
and categories were checked by two experts in qualita-
tive method within the research team and also by the
other co-authors (peer review). Moreover, triangulation
of researchers in the research team helped to take into
account different perspectives when analyzing the data.
Ethical considerations
Verbal consent was obtained and all participants were
informed that they could refuse to participate or with-
draw from the interviews at any time. Ethical clearance
of the study was obtained from the National Ethics
Committee of Ministry of Health in Iran.
Results
In the process of data analysis, seven categories finally
emerged: (1) administration and organization, (2) staff
qualifications and competences, (3) availability and dis-
tribution of resources, (4) communication and transpor-
tation, (5) involved organizations, (6) laypeople and (7)
infrastructures. We divided these categories into factors
inside the EMS and factors outside the EMS. The core
category that was related to all the other categories was
defined as “interaction and common understanding”.
We generated a model grounded in our data which
illustrates factors that can influence the pre-hospital
trauma care process (Figure 2). In the model, the pre-
hospital trauma care process is illustrated as an arrow
and is divided into four main stages (inspired from
available knowledge in the literature [12-15]): Early noti-
fication, early response (or dispatch), efficient on-scene
care and safe and prompt transportation.
Each category by itself or in interaction with others
can facilitate or inhibit an optimal pre-hospital trauma
care process by influencing each of the main stages of
the process. In the following we present the categories,
which emerged from the data, considering their effects
on the pre-hospital trauma care process.
Factors inside the EMS
Administration and organization
The participants emphasized that certain aspects of the
current administration and organization contribute to
an inefficient pre-hospital trauma care process. Factors
such as existing misconceptions about the EMS, inap-
propriate management, inefficient structure and rules
and regulation were brought up by the participants.
Misconceptions regarding the content and role of the
EMS among health policy makers and EMS managers
were mentioned as important factors affecting the devel-
opment of the EMS in the country.
“Because EMS is free of charge and does not generate
income for the health system and it is merely a consumer
of health care resources, the health care managers often
look upon EMS as is an expensive part of the system and
do not focus on the development of EMS”. (Participant 1)
“Some EMS managers say that if we have more trans-
portation to hospital, we would have a more dynamic
EMS.... When the view of managers is narrowed down to
the transfer of victims then improving the quality of ser-
vices and other important issues in EMS won’tb e
emphasized”. (Participant 1)
Regarding the structure of the EMS, the participants
pointed out that due to the independent role of the
Medical Universities in the provinces, the structure of
the EMS varies between different provinces. This leads
to inappropriate coordination between EMS centers,
especially in mass trauma situations, and also, reduces
the authority of the national EMS center in relation to
the provincial EMS centers.
“We in the central EMS prepare national policies and
plans for the whole country, but all medical universities
(in the provinces) are independent and have a different
structure. The EMS centers in some universities are gov-
erned by the Chancellor and in others by the Deputy of
Treatment..., sometimes they decide to not implement
our policies or take a long time to implement our guide-
lines”. (Participant 4)
The participants also expressed the opinion that some
of the existing official rules and regulations hinder an
effective pre-hospital trauma care. Restrictions on the
employment of experienced physicians and the limited
responsibility of experienced nurses to treat patients
were important examples mentioned by the participants.
“The rules say that the EMS can’t employ physicians,
and then leaving us with two options: to use other
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physicians without any experience in trauma care”. (Par-
ticipant 3)
Other issues related to management were limited
financial resources, suboptimal and unstable manage-
ment, low economic incentives for staff, lack of proto-
cols and inadequate training plans for staff.
“...the EMS managers are usually not familiar with the
EMS standards and principles. They don’t know the mis-
sion and philosophy of the EMS. They can’tm a n a g e
EMS without this knowledge”. (Participant 1)
“A constant turnover of managers is another issue. We
have had nine managers over the past nine years. Each
one was replaced by another person after having gained
experience about the EMS and making some new policies
or plans”. (Participant 3)
Low economic incentives for the staff resulted in a
lack of motivation among medical professionals to work
in the EMS, and leading to EMS managers employing
non-medical staff instead. Low economic compensation
also led to a high work load among existing EMS staff.
“Because of financial problems, a lot of our staff are
working on two shifts. Some of them are working at the
hospital too and have two jobs. They are tired when they
get home, which creates problems in their families. Their
fatigue can also affect their performance on their next
shift”. (Participant 1)
“Working in the EMS is stressful and hard, but the sal-
ary is very low for a professional and because of that
professionals are not willing to work in the EMS”. (Parti-
cipant 5)
Staff qualifications and competences
Most participants were concerned with the shortages of
professional medical staff and the inadequate skills and
knowledge of the current staff in EMS. Inappropriate
training plans about pre-hospital trauma care and out of
date, unpractical and inadequate training courses were
mentioned as the main reasons for inadequate skills and
knowledge among the staff, although they noted that
EMS educational plans have improved considerably dur-
ing recent years, especially with the assistance of Emer-
gency Medicine specialists. Malpractice, conflicts among
staff members and interference from untrained laypeo-
ple were perceived to be the consequences of the inade-
quate skills and knowledge of staff.
“We employ nurses and physicians without any basic
training or practical experience of trauma care. As a
consequence of the shortage of professional medical staff
and the fact, that they are not willing to work in the
EMS, we have in recent years employed a lot of non-
medical staff and trained them in basic first aid”. (Parti-
cipant 1)
“We have a lot of useful training courses but manage-
ment doesn’te n s u r et h a tt h e s ec o u r s e sa r ep r a c t i c a l .
New text books are used for the training courses, but in
reality we use the same procedures as we always have”.
(Participant 2)
Conflict between the ambulance staff and consultant
physicians was another issue that was discussed by
many participants. They explained that there is a wall of
mistrust between ambulance staff and consultant
physicians.
Figure 2 Model of factors affecting the Optimal Pre-hospital Trauma Care Process.
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reports and physical examinations. Ambulance staff with
different levels of experience and education call them and
each of them gives a different report and information
about the patient. If you were one of physician, you
wouldn’t trust the reports, and you wouldn’t take the risk.
This is the case for the consultant physicians too. They
don’t ask for detailed reports, their orders are wrong or
they order the same things for all cases”. (Participant 1)
Moreover, the participants reported that the ambu-
lance staffs often misjudge emergency cases due to the
high number of non-emergency dispatches. The follow-
ing comment reflects this:
“Since the staff have a lot of non-emergency dispatches
during the day, they think that every case is non-emergency
like most of the cases and if a real emergency happens they
are not mentally and practically prepared”. (Participant 1)
According to the participants, non-emergency dis-
patches resulted from non-emergency calls from the
public, calls from the police about crashes without
injury and also inappropriate screening of calls in the
central dispatch. Fatigue and dissatisfaction of the staff
and also a risk of missing the actual emergency cases
that need trauma care are described as the main conse-
quences of a high rate of non-emergency dispatches.
Availability and distribution of resources
Deficiency and maldistribution of resources were viewed
as an important barrier for providing effective pre-hospi-
tal trauma care. The factors that contributed to resource
deficiency and inadequacy were described as short supply
of professional staff, ambulances and dispatch sites, lack
of necessary equipment in the ambulances (e.g. defibrilla-
tor and monitoring equipments), lack of rescue equip-
ment in the ambulances, and lack of some drugs (e.g.
painkillers). Some other concerns were the long distances
between ambulance dispatch sites (which affects response
time), and substandard road-side dispatch sites.
“At some crashes, when we reach the scene we see that
the victim is trapped in the car and we have to call the
Fire Department because we don’th a v er e s c u ee q u i p -
ment to help the victim. This is a time loss which is criti-
cal for the victim’s life”. (Participant 10)
Inappropriate distribution of the resources was
another important barrier to providing effective pre-hos-
pital trauma care raised by the participants.
“One of the most important problems that we have is a
mismatch between the available number of ambulance
dispatch sites, ambulances, staff and the population size
and population density....these facilities are not sufficient
in relation to the number of accidents that occur and
the number of black spots”. (Participant 1)
Communication and transportation
According to the participants, an inappropriate commu-
nication system, and an ineffective medical direction
and referral system are major barriers when providing
care on the scene or when transporting the victims to
the hospital. Large areas with no radio coverage, an
insufficient number of radio channels and a shortage of
equipment (e.g. lack of repeater and backup system)
were some of the limitations of the radio communica-
tion system.
“The number of radio lines is limited and the coverage
is not good. We have some areas in the city, where we
have no coverage and then we have to call to the nearest
dispatch center to send our message to the central dis-
patch center”. (Participant 2)
“Sometimes the line is very busy and there is a lot of
n o i s es ow ec a n ’t contact the central dispatch center or
report to the consultant physicians”. (Participant 1)
Inefficient medical direction was another important
issue, which was considered as being a consequence of
communication system limitations, poorly experienced
consultant physicians and staff with inadequate skills.
Moreover, even if taking medical advice from the con-
sultant physicians is obligatory for all cases, the partici-
pants implied that for many cases it is not needed and
this is more a waste of time which can be critical for
the patient’s health outcome.
“We have telephone consulting with physicians, but in
practice it’s not efficient because of the technical pro-
blems with the communication system. We have a lot of
ambulance dispatches every day and the radio lines and
consultant physicians are very busy and there is not a
special line for the consultant physicians and we can’t
wait long for that... sometimes the services that we pro-
vide for the victims are better than the consultant physi-
cians’ advice”. (Participant 2)
Moreover, the participants explained that the referral
system has some limitations that may contribute to a
delayed transportation of the victim to the hospital. One
of the major limitations identified was using out of date
maps in the referral system something that become even
more important in the absence of Satellite Navigation
(GPS). Furthermore, the difficulties in contacting hospi-
tals due to the limitations of the communication system
have a major effect on the referral system.
“The referral system has a lot of problems. The streets
have changed, and since we don’t have GPS, we can’t
track our ambulances. The maps we are using are old
and not updated. This system is ineffective, not only for
traumas but also for other specialties”. (Participant 1)
Factors outside the EMS
Involved organizations
In addition to the EMS, there are three other organiza-
tions involved in the management of a crash and the
rescue of crash victims in Iran: the Police, the Red Cres-
cent and the Fire Department. The participants believed
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organizations and the EMS and the insufficient knowl-
edge and skills regarding the rescue of victims and
managing the crash are important obstacles to providing
p r o m p ta n de f f e c t i v ep r e - h o s p i t a lt r a u m ac a r ea tt h e
crash scene and when transporting the victims to hospi-
tal. They explained that each organization arrives at the
crash scene at different times and there is no communi-
cation or a common telephone line between these orga-
nizations that can be used for coordination and
information exchange. The participants pointed out that
the Red Crescent and the Fire Department have rescue
teams who are responsible for rescuing victims in some
specific situations such as when a victim is trapped in a
car. However, these teams sometimes arrive late on the
scene and often try to rescue the victims in an unsafe
way. The teams were not considered qualified to provide
medical care for victims, this is especially true for the
Red Crescent staff, who mostly are volunteers. Some-
times, the delayed arrival of the police, combined with a
lack of cooperation in ensuring a safe and secure envir-
onment for EMS staff constitutes another important
barrier to timely and effective trauma care.
“The police staff are usually bystanders at the crash
scene like other laypeople. They only do paper work
related to the crash (take statements)”. (Participant 2)
“The Red Crescent staff are mainly volunteers and they
are not usually qualified to treat some types of trauma
patients, they take action because they usually are the
first on the scene.”. (Participant 1 and participant 5)
Laypeople
The involvement of laypeople at the crash scene was
perceived as negative due to reasons such as providing
incomplete or wrong information, and emotional reac-
tions and conflicts with the EMS personnel. The partici-
pants expressed that interference from laypeople and
their forming a crowd at the crash scene may result in
wasting critical time in providing effective care and also,
in some circumstances, may contribute to secondary
injuries for the victims and even lead to a new crash.
They pointed out that factors such as cultural values
and beliefs (including: humanitarian assistance, willing-
ness to help, curiosity and excitement), lack of knowl-
edge together with the late arrival and lack of
competence of EMS staff and laypeople’sm i s t r u s ti n
them are factors leading to laypeople’s interaction or
interference at the crash scene.
“Laypeople interfere with the EMS technicians at the
scene and distress them so they can’tf o c u sc a r e f u l l yo n
their work and they have to take victims without doing
their routine examinations ...” (Participant 1)
“I think one of the reasons that laypeople interfere in
the crash scene is that they don’t know what emergency
care means and what EMS is doing”. (Participant 9)
“Wrong addresses by the public are one of our pro-
blems that waste our time when finding the correct loca-
tion”. (Participant 2)
Furthermore, lack of public educational plans about
providing first aid at the crash scene, unclear roles of
the involved organizations and also laypeople at the
crash scene were emphasized as important issues. The
participants indicated that there is inadequate collabora-
tion and interaction between EMS and the media con-
cerning public education. They also noted that the role
of other involved organizations about public education
(including laypeople) is not clear either.
“One of the problems that we have is lack of public
education about EMS in the country. A lot of people are
not familiar with EMS and its role in emergency situa-
tions” (Participant 11)
“There is no interaction between the EMS and the
media about public education. This is because EMS
managers don’t believe that public education is a part of
the EMS mission”. (Participant 1)
Infrastructure
A number of factors were mentioned as potential obsta-
cles to an efficient infrastructure for pre-hospital trauma
care such as lack of GPS system, sub-standard road
infrastructures (including lack of an emergency lane in
cities and free-ways outside cities), lack of infrastruc-
tures for helicopter ambulances in the big cities, and an
inadequate telecommunication system.
“On the free-ways outside the cities there is no special
lane for emergency services and no time standard for
access to an under-pass or slip road [to change direction
on the free-way]. On some freeways we have to drive 3 to
4 minutes to reach a slip road and in other places 6 to 7
minutes”. (Participant 5)
“One problem that we have is sub-standard roads. We
don’t have special lanes for emergency services in all
streets in the city and because of that it very often takes
al o n gt i m et or e a c ht h ec r a s hs c e n ed u et ot h et r a f f i c ”.
(Participant 9)
Core category: Interaction and common understanding
Interaction and common understanding was identified
as the core category in this study. This category was
visible among all actors involved inside and outside the
EMS system, including health policy makers, managers
and staff within the EMS, laypeople, actors within
involved organizations on the crash scene, and actors
within other influential sectors outside EMS.
The participants indicated that the misconceptions
about the role of EMS among health policy makers and
EMS managers may result from their inadequate knowl-
edge about EMS principles and standards. Moreover,
they stated that this was aggravated by the weakness of
the current EMS structure which hinders better coordi-
nation and interaction between different actors and
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cipants, the development of EMS (including increasing
its resources and quality improvement in EMS) requires
that the health policy makers and EMS managers dee-
pen their understanding of the EMS.
Participants believed that the conflicts and inadequate
interaction between staff in general was caused by a
poor communication system and their inadequate
knowledge and skills. They also argued that lack of
documented protocols about individuals responsibilities
led to misunderstandings among staff about their
respective duties.
Furthermore, the participants reported that the role of
different organizations involved in the management of a
crash is not clear and also that there is inappropriate
communication, information and knowledge exchange
between these organizations. These facts hinder an
effective interaction between them, which makes it diffi-
cult to reach a common understanding about their
respective roles in the crash scene. This is also true for
other sectors affecting the EMS, especially the Road
Administration Offices. The participants believed that
inadequate interactions between these sectors and the
involved organizations results in the failure to identify
certain needs that are essential for the infrastructure
like emergency lanes.
The negative involvement of laypeople perceived by
the participants was mainly explained by cultural values
and beliefs and laypeople’s lack of knowledge about
their role and how they should interact at the crash
scene.
Suggestions that came up for improving interaction
and building a common understanding among different
actors, mainly focused on ways to improve communica-
tion and information exchange, improve coordination,
and increase the knowledge and skills of the actors. The
participants suggested a reform of the current EMS
structure and its rules and regulations in order to facili-
tate better communication and coordination between
different EMS centers across the country. To improve
the knowledge and skills of staff, along with communi-
cation and interaction through multidisciplinary meet-
ings, were other suggestions by the participants.
Participants universally acknowledged the important
role of the police for coordinating post-crash activities
through notifying crash occurrences to EMS and other
rescue organizations. But they emphasized the impor-
tance of establishing a committee or authority responsi-
ble for coordinating all post-crash management
activities. This authority should provide a clear defini-
tion and allocation of roles and responsibilities for all
involved organizations so they not only fully understand
their own roles when a crash occurs but also their rela-
tion to those of other organizations and actors. An
integrated communication system with a single three
digit emergency number for the public and including all
involved organizations at national level and common
dispatch sites at local levels were other suggestions for
improving coordination and interaction between the
involved organizations.
Moreover, almost all participants emphasized public
education campaigns using the mass media, especially
TV, and also educational plans for special target
groups as the most efficient way of improving public
knowledge.
Discussion
Based on the findings of the current study, two groups
of factors can inhibit or facilitate an efficient pre-hospi-
tal trauma care process in an Iranian context: factors
inside the EMS and factors outside the EMS. Adminis-
tration and organization, staff qualifications and compe-
tences, availability and distribution of resources and
communication and transportation are factors inside the
EMS and involvement of other organizations, laypeople
and the general infrastructure are factors outside the
EMS that influence the process. Interaction and com-
mon understanding was identified as the core category
which emerged from the gathered information in differ-
ent ways such as misconceptions, inadequate knowledge,
poor cooperation and coordination, poor communica-
tion and information exchange, different cultural values
and beliefs, interference and conflicts.
The findings from the current study, are to some
extent, consistent with a study by Mock et al [4], which
indicates that human resources, physical resources and
organization and administration are critical weak points
in trauma systems, especially for hospital trauma care in
LMICs. Based on the findings from the current study
a n da n o t h e rs t u d yd o n ei n2 0 0 0i nI r a n[ 2 5 ]s h o r t a g e s
of professional staff, ambulances and dispatch sites were
important barriers to providing effective pre-hospital
trauma care. Moreover, the inappropriate distribution of
the resources is another issue that was brought up in
the current study that could be explained by the general
shortage of resources. But in general, the issue of short-
age of resources was not seen as a major problem com-
pared to other issues.
Based on the findings of the current study, inadequate
knowledge and skills of staff was another important bar-
rier. This is in line with a study from Ghana and Mexico
[4]. The main reasons for this problem in the context of
the current study could be explained by the inappropri-
ate practical education, poor educational plans and
insufficient motivation among staff to attend training
courses. This differs from other LMICs which mainly
rely on staff and volunteers with only on-the-job train-
ing and without any formal training, such as the
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[4,37]. The high numbers of formally educated staff in
Iran make it possible to develop a comprehensive educa-
tional plan for pre-hospital trauma care and to link
staff’s education and reality (practice) by implementing
evidence-based training courses. This can be done by
the help of Emergency Medicine Specialists who are
perceived to have had an important role in improving
the quality of trauma care in recent years [38]. Training
staff in BLS, such as Pre-hospital Trauma Life Support
(PHTLS) program [8,31,32] and providing EMT certifi-
cation [37] have proven to be effective in LMICs. For
example, in Mexico [8] an increased number of ambu-
lance dispatch sites and the establishment of regular
PHTLS courses for ambulance attendants decreased the
mortality among transported trauma patients from 8.2%
to 4.7%. Similar improvements in trauma care and a
decrease in mortality (from 15.7% to 10.6%) was seen in
Trinidad when they established regular PHTLS [31,32].
On the other hand, the effect of training of staff in
Advanced Life Support skills to improve patient’s survi-
val is not clear [1,18,39].
Inappropriate administration and organization was
identified as one of the critical barriers to an effective
pre-hospital trauma care in the current study because it
influences all the other essential components of the
EMS. In contrast to Mock et al[4], who mainly focused
on supply and utilization procedures, the findings from
the current study are mainly concerned with issues such
as the inappropriate structure of the EMS, misconcep-
tions among health policy makers and EMS managers
and a low level of motivation among staff. The problem
of misconceptions about the EMS among health policy
makers has also been discussed in other studies from
LMICs [15]. This is also a problem between staff cate-
gories on lower levels. They do not seem to be fully
aware of each other’s roles.
The current study showed that inappropriate commu-
nication network, ineffective medical consultation and
inefficient referral system are other important factors
that hinder the provision of effective trauma care on the
scene or when transporting the victims to hospital.
These factors, which are related to each other, could be
facilitated by a combination of short and long-term
interventions. Some examples of these facilitating factors
could be the use of new technologies for improving
communication network in addition to increasing the
number of radio channels, to employ experienced physi-
cians for medical consultation and to provide appropri-
a t et r a u m ac a r ec o u r s e sf o rt h e ma n da l s ou p d a t i n g
maps related to the referral system and establishing
GPS.
The present study is consistent with another study
done in Iran focusing on disaster management [40]
indicating that poor coordination and cooperation
between involved organizations is a major barrier to an
effective trauma care system. Integrated emergency dis-
patch or central call reception is one of the strategies
recommended by World Health Organization (WHO)
[17] for enhancing coordination between these organiza-
tions. The WHO [17] has also suggested that since the
police and firefighters often arrive at the crash scene
before EMS personnel, they need to be trained in BLS
skills.
The involvement of laypeople was perceived as nega-
tive in the current study. This corroborates with a
recent study done by Khorasani et al in Iran [24]. Cul-
tural beliefs, lack of knowledge about emergency care
and first aid and lack of public education programs
seem to be the main reasons for this negative involve-
ment. Laypeople are first responders in many countries
and they are often trained to provide basic first aid for
the victims before the arrival of more formally trained
rescuers [17]. According to WHO [17], the media (espe-
cially TV in the Iranian context) can be used to train
the public to recognize emergency medical situations, to
call for help, and how to provide first aid. Training spe-
cific target groups, such as public car drivers, official
staff, soldiers, high school students and volunteers, is
another efficient way to improve pre-hospital trauma
care. Several studies in LMICs [28-30], especially in set-
tings with a high burden of injuries, have demonstrated
the effectiveness of training laypeople in first aid. For
example, training laypeople and paramedic staff in pro-
viding first aid in mine-infested areas of Iraq and Cam-
bodia showed that mortality among severely-injured
persons decreased from 40% to 9% [30]. However, a
similar study in a rural area of Iran showed no differ-
ence in mortality among patients as a results of first
responders (laypeople and paramedic) training although
the physiological status of the transported victims
improved [41].
More research needs to be done about the effective-
ness of educational programs, especially regarding what
type of intervention can be used for different types of
injuries and in various settings. The educational pro-
grams proposed by WHO [17] included: basic first aid,
Cardio Pulmonary Resuscitation, triage, basic principles
of safe rescue and safe transportation to the hospital.
However, in countries, such as Iran, with a high number
of head injuries due to motorcycle crashes [20,22,23,26]
it has to be discussed what type of education could be
effective.
Implications
The model developed in the current study can hopefully
contribute to a better understanding of factors influen-
cing the pre-hospital trauma care process and also
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opment of the EMS system. The results can also gener-
ate new hypotheses within this research area.
Strengths and limitations
The qualitative approach was used to explore the
experience of pre-hospital trauma care professionals
about providing pre-hospital trauma care for RTI vic-
tims in a middle income setting. This study is one of
the few studies on trauma care that has employed this
approach.
Different methods, including constant comparison
method, member check, and peer review were used to
increase the credibility and the consistency of the find-
ings and the model that was developed. The model is
regarded as a substantive model representing the con-
text of the study setting. Being substantive, the model
however, may be applied to similar settings, but more
research is needed to identify applicable evidence.
One potential limitation of the current study is that
the data collection was done by two different inter-
viewers and at two points of time. This could also be
seen as strength of the study since both interviewers
were involved in the whole process of conducting the
study.
Furthermore, the current study focused on experiences
and perceptions of staff and professionals working in the
EMS and do not reflect the views of other personnel
involved in post-crash management. Further research
needs to be done on other actors that are involved in
the process of providing pre-hospital trauma care such
as actors outside the EMS system and health policy
makers within the Ministry of Health and the Medical
Universities.
Conclusions
The study illustrates the major barriers to and facilita-
tors for providing effective pre-hospital trauma care for
RTI victims in a middle income setting with rapidly
increasing motorization. Based on the study findings,
improving the interaction within the current pre-hospi-
tal trauma care system and building a common under-
standing of the role of the EMS emerged as key issues
in the development of an effective pre-hospital trauma
care system.
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